
APPENDIX 14-15

GEOMECHANICS LABOMTORY REPORT



SERATA OEOUECHAHtCS, tHC.

1. OB]ECTI\TE

The purpose of this lnvestigatlon was to determine the uniaxlal corrpressive

strength ard elastlc nrcdulus of coal frorn the Genwal mlne, HuntingrLon,

Wah. The work ls part of the prellminary studles for developlng a baslc

conputer nrcdel of the mlne gnourd. The test results were used as part of

the data lnput for the rheologlcal analysls (uslng SGIrs proprletary

conputer code REM) ard wllt be ut1l1zed later ln supporting the

lnterpretatlon of the measurement of i4 sltu stress states.

2. SAMPLE SPECIFICATIONS

Coal blocks obtalned fronr the mlne nere cut to produce rectangular sanples

(ffg. A-t ).  Ttre sanpte dlnensions vary from 2.5x2.5x4.0 ln. to 3.0x3.0x5.0

in. The sarple densitles were calculated fronr the weight ard dirnenslons.

Table I sunrnarizes the sanple dinensions ard densities. Perpendicularity

ard parallellsm of the sanples, partlcularly between the loadlng surfaces,

were naintalned to less than 10 devlatlon. Prlor to testlng, all sanples

were left alrdrled for at least 24 hrs. The preparatlon was nade such

that the loadlng dlrecblon was nolrnal to the beddlng planes.

TABLE l. Coal Sanple Speclfications

Sanple No.

cl -l -2-uN1

C3a-1-2-W2

c7-1 -3-UN3

Dinensions
( l n .  )

2 .47x2.19x4.2 ' l

2 . 67x3 .04x4 .30

2 .98x3 .  1  3x4 .98

Weight
( l bs )

1  . 38

r  . 69

2 .19

Average

Density
1

I b / t t ' ( q / cc )

81 .0  ( r . 30 )

83 .7  (1 .34 )

81 .5  (  1 .31  )

82 .1  (1 .32 )

Tvro

The

najor sets of pre-existing cracks

sets of cracks were perpendicular

were observed i-n the coaf blocks.

to the bedrjing planes and at an angle
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of about 45o to each other. The crack spa.cing was about 6 ln. The test

sanples were prepared as much as possible to avold these cracks.

3. TE T MHTHOD

The coal sanples nere loaded unlaxlally to failure, uslng a Forney testing

nachlne (rnodel Ef-21). The load on the sanple was calculated frorn o11

pressure injected lnto the loadlng ram bV rreans of a hydraullc hard punp.

The pressure was neasured to the nearest 10 ps1, whlch was equlvalent to a

280-1b load on the ram. The vertlcal (axial) deformatlon of the sanple was

nonltored uslng a dlsplacenent dlal gauge (+0.001-ln. accuracry). The

sanple was loaded at an approxl-mate rate of 500 lbs/min. Teflon sheets

were placed between the loadlng plates ard sanple erd surfaces to reduce

the frlctlon at the interfaces (F19. A-2).

The failure load was recorded ard the fraqture patterns mapped. The

uniaxlal conpresslve strengrth ard Young's nrcdulus was evaluated from the

load-dlsplacenent curves.

4. TESI RESI'LTS

Table 2 sunnarizes the results from coal testing. The uniaxial conpressive

strength ard Youngrs nrcdulus average l82l psi ard 270 ksi, respectively.

The strengrth was calculated assumlng that the cross-sectional area of the

sanple renalned unchanged durlng loadlng. The Young's modulus was reasured

frorn the tangent at 50t of the fallure stress.
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Sanple No.

cr -r -2-uN1

C3a-l -2-UN2

c7-r -3-r.,N3

Average

TABLE 2. Sunrnary of Test

Unlaxlal
Conpresslve Strength

ps t  (MPa)

1 3 0 8  (  9 . 0 1  )

r  7 4 B  (  1 2 . 2 9 )

2 4 0 6  ( 1 6 . 5 8 )

1 8 2 1  ( 1 2 . 5 5 )

SERATA GEOIJ|ECHANtCS, tHc.

Resul.ts

Young's ModuLus
ksl  (GPa)

153  (1 .05 )

174  (1 .20 )

294  (  2 .03  )

207  (1 .43 )

vertlcal fractures were lrduced at the fallure stress (rtg. A-3). Thls
lndlcates rack of frlctlon on the sanple roadlng surfaces. sarple uN3
yielded hlgher conpresslve strengrth ard Young's nrcdulus than sanples [JN'l
ard LJN2 before testing. This ls attribrted to the fact that sanple IJN3 r+as
free of pre-existing cracks, wh11e at least two cracks were observed on the
surfaces of sanples UNi ard UN2. Fig. A-4 lllustrates the axlal stress-
straln curves of sanples UNl, {JN2, ard LtN3.

5. CONCLUSIONS

Uniaxial conpresslon tests were perforned on three rectangular sanples of
coal from C'enwal mlne, Lltah. The average conpresslve strength ard Young's
nodulus obtained were 1B2l psl ard 207 ksl. Wlde ranges of strength and

stiffness were observed arpng the sanples due to the presence of pre-

exlsting cracks. An intact, coal sanple provlded strength ard stlffness
values of 2406 psl ard 294 ksi, respectlvely (1.e., sanple uN3).

Ttrese nrechanicar properties were used as part of the data input for

rheological analyses of the rnine ground and r+ill be used later in support
of the lnterpretation of in situ stress n€asurenrents.
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